Background: It appears there are no studies evaluating the influence of the bisphosphonate tiludronic acid (TIL) on periodontitis. The purpose of this study is to evaluate via microtomographic, histopathologic, histometric, and immunohistochemical analyses the effects of local administration of TIL on ligature-induced periodontitis in rats.
T he presence of a periodontopathogenic dental biofilm can induce an inflammatory reaction in periodontal tissues, leading to the secretion of proinflammatory cytokines (such as interleukin [IL]-1b and tumor necrosis factor-a [TNF-a]), prostaglandins, and matrix metalloproteinases (MMPs) by immune cells (leukocytes and macrophages) and gingival fibroblasts. 1, 2 These inflammatory mediators stimulate the alveolar bone resorption performed by osteoclasts and also the apical migration of the junctional epithelium, characterizing periodontitis. The severity and progression of this disease are modified in genetically susceptible individuals and in the presence of immunoderegulating risk factors such as diabetes mellitus and smoking. 3 For these susceptible patients, most of the periodontal breakdown may occur because of the inflammatory response of the host. 4 The prerequisites for successful conventional periodontal treatment are the patient's cooperation, adequate oral hygiene, 5 and the mechanical debridement of tooth surfaces. 6, 7 Recently, a new approach for periodontal treatment, comprising the control of the host response to bacterial aggression, has been studied. 4 Bisphosphonates (BPs) are synthetic chemical drugs very efficient in the treatment of some bone diseases such as osteoporosis, Paget's disease, multiple myeloma, hypercalcemia of malignancy, and bone metastasis, decreasing the risk of fractures. [8] [9] [10] The proven efficacy of BPs to inhibit osteoclastic bone resorption 11 has led to their use in the management of periodontitis as a host-modulating factor in the perspective of reducing alveolar bone loss (ABL). 12, 13 Tiludronic acid (chloro-4-phenyl-thiomethylene-1,1-bisphosphonate) (TIL), a BP from the first generation, was characterized by dose-dependently inhibiting bone resorption in several in vivo preclinical studies, 14, 15 including models of thyroparathyroidectomized, 14 neurectomized, 15 and ovariectomized 14 rats. Osteoclasts internalize this type of BP and convert them to a non-functional molecule that competes against adenosine triphosphate in cell metabolism. The intracellular accumulation of these metabolites has a cytotoxic effect and leads to osteoclast apoptosis. 16 In vitro studies demonstrated that this BP also presents anti-inflammatory actions, as it can dosedependently inhibit IL-6 synthesis by osteoblasts 17 and the secretion of IL-1b, IL-6, nitric oxide (NO), and TNF-a by activated macrophages. 18 The inhibitory effects of TIL on important enzymes for the degradation of extracellular matrix components in periodontitis (MMP-1 and -3) were also shown in human periodontal ligament cells. 19 TIL is a non-nitrogen-containing BP, which presents a low potency when compared to nitrogencontaining BPs. 16 Especially for this reason, TIL is well tolerated and seems to exhibit only mild adverse effects, different from those usually associated with nitrogen-containing BPs, 20 such as gastrointestinal disorders, 21 ocular lesions, 22 acute-phase reactions (flu-like symptoms and increase in the circulating levels of IL-1, IL-6, and TNF-a), 22 and osteonecrosis of the jaw. 11, 23, 24 TIL is a safe compound with an appreciable therapeutic margin. 25, 26 Because periodontitis is primarily caused by local infectious factors, the drug of choice must be administered in higher doses to maintain an effective concentration at periodontal tissues. 27, 28 To achieve this concentration and avoid the adverse effects associated with systemic administration of BPs, some authors have defended their local administration in periodontal [27] [28] [29] and peri-implant tissues. 30 Because of its antiresorptive, anti-inflammatory properties and safety, TIL seems to be an efficient BP for periodontitis management. To the best of the authors' knowledge, there are no studies evaluating the influence of TIL on periodontitis. The purpose of this study is to analyze the effects of local administration of TIL on inflammatory response and ABL in rats with experimental periodontitis (EP).
MATERIALS AND METHODS

Sample Size
This study was conducted in compliance with the ethical principles of animal experimentation, as well as standards for the didactic-scientific practice of vivisection and the Universal Declaration of Animal Rights by the United Nations Educational, Scientific, and Cultural Organization. The present study was conducted after review and approval by the Ethics Committee on Animal Research at Federal University of Ceará-UFC, Fortaleza, CE, Brazil (protocol 028/2011).
A power calculation was performed to determine the sample size. The animal was considered the study unit. The sample size was determined to provide 80% power to recognize a significant difference of 20% among groups and the standard deviation of 15% with a 95% confidence interval (a = 0.05), considering the change in alveolar bone level as the primary outcome variable. Therefore, a sample size of eight animals per group was required.
Experimental Model
Forty-eight 3-to 4-month-old male Wistar rats (Rattus norvegicus, albinus) weighing 250 to 300 g were used (Central Animal Facility of the Federal University of Ceará -UFC) in this study. The rats were kept in a room with a 12-hour light/dark cycle with temperatures between 22°C and 24°C. Throughout the experiment, the animals were housed in plastic cages and fed with selected solid diet and water ad libitum. They were randomly assigned to one of six experimental groups (n = 8), according to the following protocol: 1) C (control): periodontitis was not induced and there was no administration of TIL; 2) EP (experimental periodontitis): EP was induced with a ligature and there was no administration of TIL; 3) EP-Saline: EP was induced with a ligature and saline solution (NaCl 0.9%) was locally administered; 4) EP-TIL0.1: EP was induced with a ligature and TIL solution at a dosage of 0.1 mg/kg body weight was locally administered; 5) EP-TIL0.3: EP was induced with a ligature and TIL solution at a dosage of 0.3 mg/ kg was locally administered; and 6) EP-TIL1: EP was induced with a ligature and TIL solution at a dosage of 1 mg/kg was locally administered.
Induction of Periodontitis With Ligature
On day 1, all animals were anesthetized by an intramuscular injection of xylazine i (6 mg/kg body weight) and ketamine ¶ (70 mg/kg body weight). After general anesthesia, each animal was placed on the operating table, which allowed keeping the rat's mouth open, facilitating access to posterior teeth of the maxillae. Except the animals from group C, i Rompum, Bayer Saú de Animal, São Paulo, SP, Brazil.
¶ Dopalen, Agribands, Paulínia, SP, Brazil. a model for EP described previously 31, 32 was performed. A nylon ligature # was placed around the cervical area of the left maxillary second molar of each rat, remaining supragingivally at both buccal and lingual faces. The knot was positioned at the buccal face of the tooth. In EP-TIL0.1, EP-TIL0.3, and EP-TIL1 groups, 20-mL TIL** solutions (0.1, 0.3, and 1 mg/kg body weight, respectively) were injected into the subperiosteal palatal area adjacent to the left maxillary second molars on days 1, 3, 5, 7, and 9. Animals in the EP-Saline group received 20 mL of 0.9% NaCl solution instead. Throughout the experimental period, the animals were weighed every other day, and the doses of TIL were adapted accordingly. The animals were euthanized under anesthesia with a final solution of xylazine (30 mg/kg body weight) and ketamine (240 mg/kg body weight) at day 11. The left hemimaxillae were excised, fixed in 4% formaldehyde for 24 hours, and rinsed with water.
Micro-CT Analyses
Non-demineralized specimens were scanned by a cone-beam microcomputed tomography (micro-CT) system. † † The x-ray generator was operated at an accelerated potential of 60 kV with a beam current of 165 mA and an exposure time of 630 ms per projection. Images were produced with a voxel size of 6 · 6 · 6 mm.
Using appropriate software, ‡ ‡ the generated threedimensional models were rotated into a standard position according to the following criteria: 1) in the transaxial plane, the maxillary second molar (M2) had its axis vertically positioned; 2) in the sagittal plane, the occlusal surface of M2 was horizontally positioned; and 3) in the coronal plane, alveolar bone was vertically oriented, with the roots of M2 pointing up. Linear measurements on alveolar bone levels were performed at four different sites: buccal, palatal, furcation, and interproximal. For buccal and palatal sites, on the transaxial image passing through the mesial root of M2, the linear distances from the cemento-enamel junction (CEJ) to the buccal/palatal alveolar bone crest (ABC) were measured (Fig. 1A) . For the furcation site, on the sagittal image passing through both mesial and distal roots of M2, ABL was assessed by measuring the distance between the roof of the furcation and the ABC in the furcation area (Fig. 1B) . For the interproximal site, the coronal dataset was analyzed using software. § § The distance between the last image showing the ABC, between the maxillary first molar and M2, and the first image showing the CEJ of M2, was measured (Figs. 1C and 1D). Linear measurements were performed by one calibrated examiner (ML) who was masked to the experimental groups and treatments rendered.
Histopathologic and Histometric Analyses of Periodontal Tissues
The specimens were decalcified in 10% EDTA solution. After complete decalcification, the specimens were processed and embedded in paraffin. Serial sections, 5 mm thick, were obtained in a mesio-distal direction. The sections were stained with hematoxylin and eosin (H&E) for analysis by light microscopy.
The histopathologic analysis was performed by a certified histologist (EE), who evaluated the following parameters: 1) nature and degree of inflammation of periodontal tissues; 2) influence of the inflammatory process on surrounding tissues; 3) presence and extension of tissue necrosis; 4) presence and extension of osseous sequestrum; 5) presence and extension of root resorption; 6) vascular status; and 7) cellularity pattern of epithelial, connective, bone, and hematopoietic tissues.
For histometric analysis, sections representing the most central buccal-lingual portion in the area between first and second left maxillary molars were selected. The images of the histologic sections were captured by a digital camera ii connected to a light microscope ¶ ¶ with a magnification ·40. The digital images were saved on a computer and then analyzed using appropriate software. ## To assess the interproximal alveolar bone level, a line connecting the CEJ of the first molar to the CEJ of the second molar was drawn. Then a second line, perpendicular to the first one, was drawn connecting the first line to the coronal portion of the interdental bone crest. The histometric analysis was performed by one calibrated examiner (NN) who was masked to the experimental groups and treatments rendered. Immunohistochemical Analyses for Detection of TRAP The histologic sections were deparaffinized and rehydrated through a graded series of ethanol. For antigen retrieval, the slides were incubated in a citrate buffer solution (10 mM, pH 6.0) in a pressurized chamber*** at 95°C for 20 minutes. At the end of each stage of the immunohistochemical reaction, the histologic slides were washed with phosphatebuffered saline (0.1 M, pH 7.4). Subsequently, the slides were immersed in 3% hydrogen peroxide for 1 hour and then 1% bovine serum albumin for 12 hours to block the endogenous peroxidase and non-specific sites, respectively. The slides containing samples of each of the experimental groups were incubated with the primary antibody goat anti-rat tartrateresistant acid phosphatase (TRAP) † † † for 24 hours. The sections were then incubated with a biotinylated secondary antibody for 2 hours and subsequently treated with a streptavidin-horseradish peroxidase conjugate for 1 hour. ‡ ‡ ‡ The reaction was developed using chromogen 3,39-diaminobenzidine § § § and counterstained with hematoxylin. All samples were accompanied by a negative control (specimens subjected to the aforementioned procedures but without the primary antibodies).
Histologic sections were evaluated under light microscopy with an optical microscope iii by one calibrated examiner (FF) who was masked to the experimental groups and treatments rendered. The region to be analyzed included an area of 1,000 mm 2 located at the center of the interdental alveolar septum between the first and second maxillary molars. The coronal limit of this area was the ABC, from which the region analyzed extended apically for 1,000 mm. The immunolabeling was defined as the brownish areas present in the cytosolic compartment of the cells. TRAPpositive cells were counted at ·200 magnification and distinguished as TRAP-positive multinucleated osteoclasts (mature osteoclasts) and TRAP-positive mononuclear cells.
Examiner Calibration
To estimate the intra-and interexaminer error, the analyses were performed by two examiners (NPRF, KOY) who were masked to the experimental groups and treatments rendered. A second sample was measured again 48 hours after the first measurement. The paired t test was used to calculate the intraexaminer error. A Pearson correlation analysis between the data obtained by the two examiners was also performed. P >0.05 in paired t test and r >0.90 values in the Pearson correlation test were considered to estimate the feasibility of the proposed method. 
Statistical Analyses
The data obtained in the analyses were grouped and presented as means -standard deviations. The significance of differences among groups for ABL and number of TRAP-positive multinucleated osteoclasts was verified by analysis of variance (ANOVA) followed by post hoc Tukey test. The significance of differences among groups for number of TRAPpositive mononuclear cells was verified by the Kruskal-Wallis test. The significance level was set at P = 0.05 in all tests.
RESULTS
All animals tolerated the experimental procedures well and remained healthy throughout the experimental period. No significant differences regarding body weight were observed among groups (ANOVA: P >0.05).
Examiner Calibration
There were no significant differences among the measurements performed by the same examiner in all analyses (i.e., micro-CT, histometric, and immunohistochemical) when the first and second evaluations were compared (P >0.05). There was also a significant correlation between the measurements obtained by the two examiners (r >0.90).
Micro-CT and Statistical Analyses
Greater ABL was observed in EP compared to group C ( Figs. 2A through 2D ) at all sites analyzed (buccal, palatal, furcation, and interproximal; P <0.05). At buccal, furcation, and interproximal sites, EP-TIL1 presented less ABL than the EP group (P <0.05), whereas the other groups treated with TIL (EP-TIL0.1 and EP-TIL0.
3) did not demonstrate significant differences in alveolar bone level compared to EP (P >0.05).
Histopathologic Analyses of Periodontal Tissues
In group C, junctional and sulcular epithelia remained intact. Some inflammatory cells were present in the coronal portion of the subepithelial connective tissue. The gingival connective tissue was very fibrous and full of fibroblasts. Periodontal ligament was composed of a great amount of collagen fibers, fibroblasts, and blood vessels. Sharpey's fibers were present in both cementum and alveolar bone. Cementum surface was completely intact and covered by cementoblasts.
Bone surface of the interdental septum was slightly irregular and saturated with osteoblasts or bone-lining cells. In these areas, extremely thick bone trabeculae were observed delimiting small medullar paces replete with hematopoietic bone marrow (Figs. 3A and 3B). All groups with induction of periodontitis (EP, EP-Saline, EP-TIL0.1, EP-TIL0.3, and EP-TIL1) presented loss of the interdental papillae and apical migration of the junctional epithelium (Figs. 3C through 3L) . In EP and EP-Saline, gingival connective tissue presented intense inflammatory infiltrate, mainly composed of lymphocytes and plasma cells. In this area, the main groups of collagen gingival fibers were completely disorganized. Areas of active root resorption were very common, primarily in the specimens of the EP-Saline group. Narrow interdental alveolar septa were observed, with external irregular contours due to the presence of many resorption lacunae full of osteoclasts Micro-CT analysis. Means -standard deviations of the alveolar bone level of the specimens, with comparisons among groups, at buccal (A), furcation (B), interproximal (C), and palatal (D) sites. Same letters indicate no significant differences among groups (ANOVA: Tukey, P <0.05).
in active resorption (Figs. 3C through 3F) . In several specimens of the EP-Saline group, interdental septa were resorbed up to the level of the maxillary basal bone (Figs. 3E and 3F) .
In EP-TIL0.1 and EP-TIL0.3, the magnitude of the inflammatory responses was comparatively slighter than the responses presented by the EP and EPSaline groups. Furthermore, EP-TIL0.1 and EP-TIL0.3 presented inflammatory infiltrate restricted to the area adjacent to the ligature, whereas apical to this area, the connective tissue was organized with a great amount of collagen fibers, fibroblasts, blood vessels, and scarce inflammatory cells. Areas of active root resorption were also observed in some specimens of these groups. Interdental alveolar septa were covered by several osteoclasts and presented irregular outer contours (Figs. 3G through 3J) . In EP-TIL1, slight inflammation was observed in the supporting tissues. Gingival connective tissue was composed of a connective tissue rich in collagen fibers, fibroblasts, and blood vessels, with mononuclear inflammatory cells especially in the area adjacent to the ligature. Areas of root resorption were not common in the specimens of this group. Interdental alveolar septa were thicker and presented a rather regular contour and small amount of osteoclasts (Figs. 3K and 3L ).
Histometric and Statistical Analyses
Five specimens could not be analyzed with histometrics due to interference in laboratory processing. Therefore, the final sample of groups C, EP-Saline, EP-TIL0.1, EP-TIL0.3, and EP-TIL1 was composed of seven animals. The primary variable, alveolar bone level, achieved 0.99 power value with the present data and sample size.
Animals from EP (1.35 -0.45 mm), EP-Saline (1.67 -0.36 mm), and EP-TIL0.1 (1.62 -0.40 mm) groups presented ABL significantly greater than the animals from group C (0.64 -0.28 mm, P <0.05). However, the animals from EP-TIL0.3 (0.96 -0.27 mm) and EP-TIL1 (0.34 -0.11 mm) did not show statistically significant differences regarding ABL compared to group C (P >0.05). The treatment with 1 mg/kg body weight (EP-TIL1) was the only treatment to provide a significant decrease in ABL in relation to the EP group (P <0.05). Data obtained from histometric analyses and the comparisons among groups are depicted in Figure 4 .
TRAP and Statistical Analyses
The immunohistochemical technique used for detecting TRAP yielded high specificity, as evidenced by the total absence of labeling in the negative controls for the immunohistochemical reactions. The immunoreactive cells presented a brownish color 
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that was confined to the cytosolic compartment (Figs. 5A and 5B). Immunolabeling for TRAP was present in TRAP-positive mononuclear cells (Fig. 5B ) and TRAP-positive multinucleated osteoclasts (Fig. 5A ). There were no significant differences in the amount of TRAP-positive mononuclear cells among the experimental groups (P >0.05). Animals from EP (37.50 -21.11 cells/mm 2 ) and EP-Saline (54.67 -27.43 cells/mm 2 ) groups presented a quantity of TRAP-positive multinucleated osteoclasts significantly greater than the animals from group C (5.00 -3.34 cells/mm 2 ; P <0.05). The treatment with 1 mg/ kg body weight (EP-TIL1; 10.25 -1.50 cells/mm 2 ) was the only treatment to demonstrate a significant decrease in the amount of TRAP-positive multinucleated osteoclasts in relation to EP and EP-Saline groups (P <0.05). Data obtained from immunohistochemical analyses for detection of TRAP and the comparisons among groups are depicted in Figures  5 and 6 . DISCUSSION Based on current knowledge about the mechanisms of action of BPs, their use in periodontal research shows a promising method of managing periodontal diseases by modifying the host response. 4 The BP tiludronic acid, which combines anti-inflammatory and antiresorptive properties, has not been studied in periodontitis until now, to our knowledge. In this context, the purpose of the present study is to evaluate the effects of local administration of TIL on ligature-induced periodontitis in rats.
The model of EP used in this study, already reported previously, 31,32 allows a successful induction of the disease. In the animals of group EP (which received the ligature), ABL, periodontal attachment loss, and moderate-to-severe inflammatory infiltrate were observed. These findings were not detected in the animals from the control group, which did not receive any intervention. It is also important to emphasize that this animal model is presumed to induce maximal periodontitis; therefore, slowly progressive human cases may respond differently to the treatment evaluated in the present study.
To the best of our knowledge, only two histologic studies 27, 29 demonstrated the influence of local administration of BPs on periodontitis, an approach that presents the advantage of avoiding possible systemic adverse effects of the drugs. In the present study, ABL and the magnitude of the inflammatory response were decreased when TIL solutions at the dosage of 1 mg/kg body weight were locally applied. This result corroborates the findings of previous studies in which other types of BPs were locally applied. 27, 29 With the same technique of palatal administration used in the present study, Mitsuta et al. 27 administered the BP clodronate and demonstrated its ability to prevent bone resorption and decrease the number of osteoclasts in rats with EP. Goya et al. 29 applied olpadronate solutions in the depth of the gingival sulcus at the level of the furcation around rat molars with periodontitis. This treatment inhibited ABL and caused marked morphologic changes in the cytoplasm of osteoclasts, which indicated apoptosis. 29 The present results also demonstrate that the local treatment influenced osteoclasts. TIL did not alter the amount of TRAP-positive mononuclear cells, which indicates that there was no interference in the recruitment of monocytes/macrophages and maturation of cells of the osteoclast lineage, as demonstrated by Murakami et al. 33 The amount of TRAP-positive multinucleated osteoclasts was increased in the presence of periodontitis, resulting in greater ABL in EP and EP-Saline groups. On the other hand, treatment with 1 mg/kg body weight of TIL (EP-TIL1) was able to reduce the number of mature osteoclasts, presumably through cytotoxic effects, leading to the apoptosis of such cells, 16, 34 which reduced bone resorption and contributed to the preservation of alveolar bone.
Although nowadays TIL is not widely used in the treatment of generalized bone diseases, probably due to the emergence of more potent nitrogen-containing BPs (aminobisphosphonates), 20 it seems to present excellent pharmacologic properties for the treatment of periodontitis. Actually, various BPs differ greatly in their pharmacologic properties and effects on inflammatory processes. 18 It was reported that BPs can Histometric analysis. Means -standard deviations of alveolar bone level in the interproximal areas between first and second molars, with comparisons among groups. Same letters indicate no significant differences among groups (ANOVA: Tukey, P <0.05).
be grouped into those that are metabolized by cells and that are capable of inhibiting cytokine and NO secretion from macrophages, thus having potential anti-inflammatory properties, and those that are aminobisphosphonates, which are not metabolized but can actually enhance the production of inflammatory cytokines following macrophage activation. 18 High dosages of aminobisphosphonates stimulate local release of proinflammatory cytokines such as IL-1b and IL-6 in periodontal tissues, which may increase periodontal inflammation and breakdown and prevent periodontal healing. [35] [36] [37] It has also been suggested that nitrogen-containing classes of BPs could reduce collagen production and thus block the reconstitution of the extracellular matrix of injured periodontal tissues. 4 Because TIL, a non-nitrogen-containing BP, was used in this study, the possibility of occurrence of these undesirable effects was minimized. 24, 38, 39 Calcified tissues appear to be the main target for deposition of TIL. 40 It is well known that IL-6 stimulates bone resorption, 41 induces osteoclast formation, 42 and inhibits bone formation and that TIL is capable of inhibiting IL-6 synthesis by osteoblasts. 17 Furthermore, studies have shown that TIL is capable of increasing bone mineral density. 43 Another factor that favors the choice for this BP is that TIL presents a long skeletal-retention time, leading to a marked, persistent biologic effect. 44 Moreover, a serious adverse effect associated with the use of BPs, especially aminobisphosphonates, is osteonecrosis of the jaw. 11, 23, 45 Although its pathogenesis is not completely understood yet, it is known that the greater the potency of the BP, the greater the risk for development of osteonecrosis of the jaw. 21 Therefore, TIL is a safe alternative since its potency is relatively low. 15 Some studies demonstrated that the effects of BPs on decreasing cellular infiltration, number of osteoclasts, and ABL in periodontal tissues are dose dependent. 36, 46, 47 Specifically in relation to TIL, in vitro and in vivo studies showed its dose-dependent effects. 48 On the other hand, Mitsuta et al. 27 did not find a clear dose-response relationship when clodronate was locally applied in experimental periodontitis. In the present study, histometric and micro-CT analyses demonstrate that animals treated with TIL solutions at dosages of 0.1 and 0.3 mg/kg body weight did not show alveolar bone level statistically different from animals not treated (EP group). However, animals treated with TIL solutions at the dosage of 1 mg/kg presented less ABL than the animals not treated (EP group) and were not statistically different from the animals without induction of periodontitis (group C). Thus, the local administration of TIL solutions at the dosage of 1 mg/kg body weight provided a reduction of ABL during the development of EP in rats, demonstrating an effect that is related to the dosage of the drug. The only exception to these results occurred when the micro-CT analysis was performed at the palatal site. It can be suggested that the choice of area to be analyzed influences the quantification of ABL in the experimental model used, which demonstrates the site-specific nature of periodontitis. The micro-CT provided additional information about the effects of TIL on ABL, since a three-dimensional evaluation, including buccal and palatal sites, could be performed. The selection of the dosages used in the present study is based on previous studies with TIL in other experimental models. 44, 49 The findings of the present study need to be confirmed with more advanced experimental models in the phylogenetic scale and in clinical trials. As mechanical control of the dental biofilm (mainly scaling and root planing) represents the conventional periodontal treatment currently, it is necessary to investigate whether the local administration of TIL would provide additional improvements. The applicability of TIL for periodontal diseases may perhaps increase for those individuals in whom conventional periodontal therapy is not convenient, such as patients who are medically compromised, physically or mentally challenged, or elderly. 50 Further studies are required also to generate dose-response curves and evaluate different therapeutic regimens, since only one regimen is analyzed in the present study (administration every other day for 11 days). Because BPs are known to bind strongly to hydroxyapatite and to remain in bone tissue for long periods of time, 51 it is possible to obtain an effect of the same magnitude by administering the drugs less frequently and/or for a shorter duration. 52 It is also necessary to evaluate how TIL influences periodontal tissues, investigating which inflammatory mediators are involved in the modulation of the response.
CONCLUSION
Within the limits of this study, it can be concluded that locally administered TIL solutions (1 mg/kg body weight) reduced alveolar bone loss in experimental periodontitis, and that the dosage of TIL may influence its anti-inflammatory and antiresorptive properties.
